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AB Rapamycin derivs . containing a phosphorus moiety, such as I [A = 0, S, 
NR2; Q = bond, aliphatic, heteroaliph. , aryl, or heteroaryl moiety; J = 
P(0)(R5)2, P(O) (R5) (OR5) . P (O) (R5) (NR2R5 ) , P (O) (NR2R5) 2, 
P(O) (OR5) (NR2R5) ; R2, R5 = H, aliphatic, heteroaliph., heteroaryl, 
etc.], were prepared for therapeutic use as immunosuppressive agents. 
These rapamycin derivs. are useful for treatment of graft vs. host 
disease, lupus, rheumatoid arthritis, diabetes mellitus, myasthenia 
gravis, multiple sclerosis, psoriasis, dermatitis, eczema, seborrhea, 
inflammatory bowel disease, pulmonary inflammation, ocular uveitis; 
adult T-cell leukemia, lymphoma, fungal infections, hyperprolif erative 
restenosis, graft vascular atherosclerosis, coronary artery disease, 
cerebrovascular disease, arteriosclerosis, atherosclerosis, 
nonatheromatous arteriosclerosis, or vascular wall damage from cellular 
events leading toward immune mediated vascular damage, stroke or multi- 
infarct dementia. Thus, I [A-Q-J = OP (O) (OEt) (Me)] was prepared by 
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reacting rapamycin with Et methylphosphonochloridate using 3, 5-lutidine 
in CH2C12 under a nitrogen atmospheric Binding affinity of the 
rapamycin phosphorus derivs. for human FKBP-12 protein was assayed, 
dosages for restenosis prevention were discussed. 
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(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
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AB Rapamycin derivs. containing a phosphorus moiety, such as I [A = O, S, 
NR2; Q = bond, aliphatic, heteroaliph . , aryl, or heteroaryl moiety; J = 
P(0)(R5)2, P(O) (R5) (OR5) . P (O) ( R5 ) (NR2R5 ) , P (O) (NR2R5) 2, 
P (O) (OR5) (NR2R5) ; R2, R5 = H, aliphatic, heteroaliph., heteroaryl, 



etc.], were prepared for therapeutic use as immunosuppressive agents. 
These rapamycin derivs . are useful for treatment of graft vs. host 
disease, lupus, rheumatoid arthritis, diabetes mellitus, myasthenia 
gravis, multiple sclerosis, psoriasis, dermatitis, eczema, seborrhea, 
inflammatory bowel disease, pulmonary inflammation, ocular uveitis; 
adult T-cell leukemia, lymphoma, fungal infections, hyperprolif erative 
restenosis, graft vascular atherosclerosis, coronary artery disease, 
cerebrovascular disease, arteriosclerosis, atherosclerosis, 
nonatheromatous arteriosclerosis, or vascular wall damage from cellular 
events leading toward immune mediated vascular damage, stroke or multi- 
infarct dementia. Thus, I [A-Q-J = OP (0) (OEt) (Me)] was prepared by 
reacting rapamycin with Et methylphosphonochloridate using 3,5-lutidine 
in CH2C12 under a nitrogen atmospheric Binding affinity of the 
rapamycin phosphorus derivs. for human FKBP-12 protein was assayed, 
dosages for restenosis prevention were discussed. 
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(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
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Rapamycin, 42- (butyl methylphosphonate) (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42- (propyl methylphosphonate) (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42- ( 1-methylethyl methylphosphonate) (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42-phosphorodiamidate (9CI) (CA INDEX NAME) 




RN 572924-54-0 CAPLUS 

CN Rapamycin, 42- (dimethylphosphinate) (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42- (diphenyl phosphinate) (9CI) (CA INDEX NAME) 
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AB In order to obtain derivs . of rapamycin, a total of 28 bacterial and 72 
fungal strains were screened for their ability to transform rapamycin. 
In the course of this screening, the already known derivs. 39-0- 
demethyl rapamycin, 2 7-O-demethyl rapamycin, 16-O-demethylrapamycin, and 
the 40-O-phosphoric ester of rapamycin were detected and isolated out of 
fermns. with Streptomyces rimosus ATCC 28893 or Thamnidium elegans ATCC 
8997. Biotransformation of rapamycin using Syncephalastrum racemosus 
ATCC 1332B, Gliocladium deliquescens ATCC 10097, or Bacillus subtilis 
ATCC 55060 yielded the conversion products 24-hydroxyrapamycin, 
secorapamycins A, B, and C, and 16-O-demethylsecorapamycin B. None of 
these derivs. exhibited a stronger immunosuppressive effect than the 
parent compound; however, in the case of 24-hydroxyrapamycin and 40-O- 
phosphoric ester of rapamycin, a FKBP-binding affinity comparable to 
rapamycin was observed 

IT 143715-59-7P 

RL: BPN (Biosynthetic preparation); BSU (Biological study, 
unclassified) ; MFM (Metabolic formation) ; BIOL (Biological study) ; FORM 
(Formation, nonpreparative) ; PREP (Preparation) (microbial conversion of 
rapamycin) 
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AB 31, 42-Diesters and 42-monoesters of rapamycin with phosphinyl 

isocyanates and their 27-oximes were prepared Thus, rapamycin was 
treated with 1 equivalent of (EtO)2PNCO to give 36% of the 42- 
(diethoxyphosphoryl) carbamate which had an IC50 for inhibition of 
lymphocyte proliferation of 10.0 nM. 
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Phosphorylated organic compds . are prepared by incubating the hydroxyl- 
containing organic compds. such as FK506-type macrolides with Rhizopus 
oryzae, or echinocandins with R. arrhizus. By this process inflammation 
inhibitors, HIV protease inhibitors, and compds. with immunoregulatory 
activity can be prepared C-32 phosphorylated FK-506 was prepared from 
FK-506 with R. oryzae and tested for its ability to inhibit T cell 
proliferation. The organic synthesis of various bioactive compds., 
their biophosphorylation and testing for biol . activity, and formulation 
are described. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB A compound I is disclosed [R, Rl = C(O) (CH2)kC(R2) (R3) (CH2)nR4, 

C(O) (CH2)mC(R5) (R6)R7, H; R2, R3 = alkyl, arylalkyl, or R2 and R3 may be 
taken together to form cycloalkyl ring; R4 = (optionally substituted) 
heterocyclic N-oxide radical; R5 = alkyl, arylalkyl; R6 and R7 together 
form (optionally substituted) saturated N-alkyl heterocyclic N-oxide; k 
=0, 1, m = 0, 1; n = 1-6; with the proviso that R and Rl are not both 
hydrogen] , which is useful as an immunosuppressive, antiinflammatory, 
antifungal, antiproliferative, and antitumor agent. Preparation of 



rapamycin 42-ester with 2, 2 -dimethyl- 3- ( 3-pyridinyl ) propionic acid N- 
oxide is described; the compound was tested in e.g. a standard procedure 
measuring lymphocyte proliferation as a measure of the immunosuppressive 
effect . 
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MPL: claim 1 
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NTE: also incorporates broader disclosure 
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AB Rapamycin 42-carbamates with aminoalkanes and nitrogen heterocycles (>50 
compds . ) were prepared as immunosuppressants. Thus, rapamycin was 
esterified by C1C02C6H4 (N02 ) -4 and this carbonate amidated with N,N- 
diethylethylenediamine to give rapamycin 42- (2- 
diethylaminoethyl) carbamate (I). I.HCl salt was evaluated for 
immunosuppressive activity in in vivo pinch skin graft and showed a 
survival time of 13.6 days at 4 mg/kg vs. controls which were 6-7 days. 
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AB Rapamycin 42-carbamates with alkyn- and alkenamines (10 compds . ) were 

prepared and tested for immunosuppressant and antiinflammatory activity. 
Thus, rapamycin was esterified by C1C02C6H4 (N02 ) -4 and this carbonate 
amidated with 3- (N-methyl-N-prop-2-ynylamino) propylamine to give 
rapamycin 42- [ 3- (N-methyl-N-prop-2-ynylamino) propyl] carbamate (I). I- 
methanesulfonate was evaluated for immunosuppressive activity in in vivo 
pinch skin graft and showed a survival time of 11.0 days at 4 mg/kg vs. 
controls which were 6-7 days. In adjuvant arthritis standard pharmacol . 
test I-methane sulfonate demonstrated better activity than rapamycin in 
treating or inhibiting rheumatoid arthritis. 
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AB 42-O-esters of heterocyclic carbamic acids were prepared Thus, 

rapamycin was converted to its 42-0- ( 4-nitrophenoxycarbonyl) derivative 
which was treated with 5-phenyl-l, 4, 5, 6-tetrahydropyrimidine 
hydrochloride to give the rapamycin 42-O-ester with 5-phenyl-l, 4 , 5, 6- 
tetrahydropyrimidine-1- carboxylic acid. The latter compound had an 
immunosuppressive IC50 of 0.54 nM in the test using BAB/c donor skin 
grafts in C2H(H-2K) mice. 
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42- And/or 31-esters of rapamycin with carbamic acids are useful as 
immunosuppressive, antiinflammatory, antifungal, antiprolif erative, and 
antitumor agents. Thus, rapamycin was treated with 4-02NC6H402CC1 to 
give the 42-p-nitrophenyl carbonate which was treated with NH3 to give 
the 42-carbamate. The latter compound had an IC50 in the lymphocyte 
proliferation test of 1.7 nM. 
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AB This invention provides C-22 substituted rapamycin derivs . and 

pharmaceutically acceptable salts thereof which are useful for inducing 
immunosuppression . 
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AB A compound of the structure I wherein R and Rl are each, independently, 
hydrogen, or CO (CH2 ) mCR2R3 (CH2 ) nNR4R5; R2 and R3 are each, 
independently, alkyl of 1-6 carbon atoms, arylalkyl of 7-10 carbon 
atoms, or may be taken together to form a cycloalkyl ring of 3-8 carbon 
atoms; R4 and R5 are each, independently, hydrogen, alkyl of 1-6 carbon 
atoms, arylalkyl of 7-10 carbon atoms, or may be taken together to form 
a saturated heterocycle having 3-6 carbon atoms selected from the group 
consisting of piperidine, morpholine, thiomorpholine, piperazine, 
pyrazolidine, imidazolidine, and pyrrolidine, wherein the heterocyclic 
ring may be optionally mono-, di-, or tri-substituted with a group 
selected from alkyl of 1-6 carbon atoms and perf luoroalkyl of 1-6 carbon 
atoms; wherein the aryl moiety of the arylalkyl group of R2, R3, R4, and 
R5 is, e.g., Ph, naphthyl, pyridinyl; m=0-l; and n=0-6; with the proviso 
that R and Rl are not both hydrogen, or a pharmaceutically acceptable 
salt thereof which is useful as an immunosuppressive, antiinflammatory, 
antifungal, antiproliferative, and antitumor agent. Immunosuppressive 
activity for representative compds . of this invention was evaluated in 
an in vitro standard pharmacol. test procedure to measure lymphocyte 



proliferation (LAF) and in three in vivo standard pharmacol. test 
procedures. Thus, e.g., for rapamycin 42-ester with 2-amino-2- 
methylpropionic acid maleate salt, LAF IC50 : 5.3 and 8.4 nM; skin 
survival time: 12.0 ± 0.0 and 11.0 ± 0.9 days; percent change in 
adjuvant arthritis vs. control: -73%; heart allograft survival time 
19.11 days. Pharmaceutical formulations were given. 
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AB A compound of the structure I wherein R and Rl are each, independently, 
CO(CH2)nR2 or hydrogen, R2 is a heterocyclic radical which may be 
optionally substituted; n=0-6; with the proviso that R and Rl are both 
not hydrogen, or a pharmaceutical^ acceptable salt thereof which is 
useful as an immunosuppressive, antiinflammatory, antifungal, 
antiproliferative, and antitumor agent. Immunosuppressive activity for 
representative compds . of this invention was evaluated in an in vitro 



standard pharmacol. test procedure to measure lymphocyte proliferation 
(LAF) and in three in vivo standard pharmacol. test procedures. Thus, 
e.g., for rapamycin 42-ester with 2-methylnicotinic acid: LAF IC50 = 
1.00 nM; skin graft survival: 11.2 ± 0.8 days; percent change in 
adjuvant arthritis vs. control: -88%; heart allograft survival: 29.9 
days, i.p. Pharmaceutical formulations were given. 
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AB A compound of the structure I wherein R and Rl are each, independently, 
CO(CH2)kCR2R3(CH2)nR4, CO (CH2 ) mCR3R5R6, or hydrogen; R2 and R3 are each, 
independently, alkyl, arylalkyl, or R2 and R3 may be taken together to 
form a cycloalkyl ring; R4 is a heterocyclic radical which may be 
optionally substituted; R5 is alkyl or arylalkyl; R6 and R7 are taken 
together to form a saturated heterocyclic ring which may be optionally 
substituted; k=0-l, m=0-l; n=l-6; with the proviso that R and Rl are not 
both hydrogen, or a pharmaceutically acceptable salt thereof, which is 



useful as an immunosuppressive, antiinflammatory, antifungal, 
antiproliferative, and antitumor agent. Immunosuppressive activity for 
representative compds . of this invention was evaluated in an in vitro 
standard pharmacol. test procedure to measure lymphocyte proliferation 
(LAF) and in three in vivo standard pharmacol. test procedures. Thus, 
e.g., for rapamycin 42-ester with 2, 2-dimethyl-3- (3-pyridinyl ) propionic 
acid, LAF IC50: 0.83 nM; skin graft survival: 13.6 ± 0.6 days; percent 
change in adjuvant arthritis vs. control: -62%; heart allograft: 29 
days, i.p.; 11.5 days, p.o. Pharmaceutical formulations were given. 
Safety note: authors identify 3-picolyl chloride as a lachrymator. 
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AB Title compds. I [ (Rl, R2 = H, (R3LR4) wherein L = linking group, R3 = 
CO, SO, S02, P02, POMe,CS, CH2C0; R4 = CO, NH, S, CH2, O; a = 1-5; z = 
1-120), carrier = immunogenic material, detector material, solid matrix, 
salt; x, y = 0,1 with provisos], are prepared Succinic anhydride and 
dimethylaminopyridine were added to II to give II 42-ester with succinic 
acid which was treated with N-hydroxysuccinimide to give II 42-ester 
with N-hydroxysuccinimide hemisuccinate which was conjugated with 
proteins and horseradish peroxidase. Screening for monoclonal 
antibodies specific for II or its derivs . as well as immunoassay are 
given. 
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A3 Title compds. [I; Rl = (un) substituted 2-imidazolylmethyl, -benzyl, 
etc.; R2 = H, groups cited for Rl, etc.] were prepared as 
immunosuppressants and antimicrobials (no data) . Thus, rapamycin was 
converted in 3 steps to 42- (2-oxoethoxy) rapamycin which was 
cyclocondensed with phenylglyoxal and NH3 to give 42- [ (4-phenyl-2- 
imidazolyl ) methoxy] rapamycin . 
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AB Title compds. I (Rl, R2 = H, -CONH- [ (CR3R4 ) m (-A- (CR5R6) n) p] q-B, 

R9R10NCO, (substituted) heterocyclyl ; R3, R4, R5, R6, R9 and R10 = H, 
Cl-6 alkyl, C2-7 alkenyl, C2-7 alkynyl, hydroxy-Cl-6 alkyl, etc.; B = 
C2-7 alkenyl, C2-7 alkynyl, Ho-Cl-6 alkyl, C2-12 alkylthioalkyl, etc.; A 
= CH2, O, S, SO, R7N, R7P, NHCO, NHSO, R7PO eherein R7 = H, Cl-6 alkyl, 
C7-10 aralkyl, alkyl (dialkyl ) aminoalkyl, etc.; m, n = 0-6; p, q = 0,1) 
or a salt thereof, useful as immunosuppressants (data) 
antiinflammatories, antiprolif erating and antitumor agents (no data) , 
are prepared I [Rl = p- (02N) C6H4C02 , R2 = H] in CH2C12 was treated at - 
10° under N with 2- (2- aminoethyl ) pyridine to give after workup I [Rl = 
2- (pyridin-2- yl) ethylcarbamoyl, R2 = H] which was converted to the HC1 
salt (II) . In an in vivo test for evaluating immunosuppressive 
activity, the survival time of pinch skin graft of II at 4 mg/kg was 
11.4 0 days vs. controls which was 6-7 days. 
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AB O-heteroaryl, O-alkylheteroaryl, O-alkenylheteroaryl and O- 

alkynylheteroarylrapamycin derivs . I (Rl = heteroaryl, substituted 
heteroaryl, heteroaryl-Cl-10 alkyl, etc.; R2 = Rl, H, Ph, substituted 
Ph, 1- or 2-naphthyl, etc.) have been prepared from suitable precursors 
by alkylation and/or arylatin at C-42 and/or C-31. These compds . are 
useful in a mammalian host for the treatment of autoimmune diseases and 
diseases of inflammation, infectious diseases, the prevention of 
rejection of foreign organ transplants, and the treatment of solid 
tumors. Preparation of selected I is included. 42- (1- 

Hydroxyethylindol-5-yl) oxyrapamycin inhibited proliferation of T-cells. 
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AB Title compds. I (Rl, R2 = H, optionally substituted Ph, naphthyl, 
biphenyl, Cl-10 alkyl, C3-10 alkenyl, C3-10 alkynyl) useful for 
treatment of autoimmune diseases, inflammation, infectious prevention of 
rejection of transplants (no data) and solid tumor, are prepared To 
Ph3Bi in CH2C12 was added Ac02H followed by THF, rapamycin and Cu(OAc)2 
to give I (Rl = Ph, R2 = H) (II). II and other derivs . of I inhibited 
T-cell proliferation. 
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Gl = (-1) OH 

G16 = P03H2 

DER: or pharmaceutically acceptable salts 

MPL: claim 1 
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Some rapamycin carbamate derivs . are 
containing said compds . are claimed, 
and 4-f luorophenyl isocyanate was stirred at 
rapamycin 42- [ (4-f luorophenyl) carbamate] (I) 
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claimed. Pharmaceuticals 
A mixture of rapamycin, pyridine, 
0° for 5 h to give 

The immunosuppressant 



activity of I was demonstrated in a thymocyte proliferation test, mixed 
lymphocyte reaction and in the survival of a pinch skin graft on mice. 
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G7 = P03H2 

G9 = OH 

DER: or pharmaceutical^ acceptable salts 

MPL: claim 1 

NTE: substitution is restricted 
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